Introduction
The problem of public financing of infrastructure is a topic on top of policymakers' agendas worldwide. Budget constraints, past experiments of poor public spending and inefficiencies in managing infrastructure on the public side have led to a reconsideration of the need to shift the investment effort to the private sector and to the development of Public Private Partnerships (PPPs).
However, the gap to be filled is remarkable.
The McKinsey Global Institute (2013) estimates an accumulated infrastructure investment need up to the year 2030 of between USD 57 tn and USD 67 tn, excluding the needs for social infrastructure. In the Western Economies, the European Commission (2011) estimates that, by 2020, Europe will need between EUR 1.5 tn and EUR 2 tn of infrastructure investments.
In the United States, the American Society of Civil Engineers (2013) quantifies a total current infrastructure investment gap of USD 1.7 tn and a need for additional investments of about USD 3.6 tn by the end of 2020.
The situation of emerging markets is similar, although the room for additional public spending is higher than in Western Europe and in the United States due to lower public debt over GDP ratios. The McKinsey Global Institute (2013) indicates that from 2008 to 2017, infrastructure spending is expected to be USD 9 tn in China, USD 2.7 tn in India, USD 2 tn in Russia and USD 1tn in Brazil.
Shifting infrastructure financing from the public to the private sector poses important challenges. First, the amount of money needed to fill the infrastructure gap is far from being negligible. Second, financial markets and intermediaries are required to play an important role in shaping financial contracts and financial solutions able to attract the highest number of investors. In order to play this role, policy makers should better understand who these investors are and which are the most suitable financial solutions that can be tailored to accommodate their investment needs.
It is now widely agreed that large institutional investors such as pension funds, sovereign wealth funds and insurance companies with long-term liabilities and a low risk appetite seem well-suited to invest in infrastructure assets with a low risk profile. Despite the theoretically ideal match between a large source of capital and an asset class in need of investment, the uptake of institutional investors has been slow. In addition to the lack of a transparent and stable regulatory framework this has been inter alia due to negative experiences with earlier investments, discontent with the vehicles used to access infrastructure assets, and a lack of government facilitation.
The objective of this article is to provide an overview of international trends in infrastructure finance. As we will show, the infrastructure financing market has gone through a process of radical transformation starting from the mid-2000s. Different reasons -a changed macroeconomic environment, more stringent regulations on financial intermediaries, a modified appetite for long-term asset investments -have led to a reallocation of flows from the banking sector to the institutional investors sector. We believe that this trend will be confirmed in the years to come.
The rest of the article is organised as follows. Section 2 presents an overview of the different channels that the private sector can use to invest money in infrastructure. We identify two basic sources of financing, debt and equity, which we analyse in more detail in Sections 3 and 4, respectively. In Section 3 we first introduce data of the syndicated loans market for project finance and then explore the evolution of the debt market toward capital market instruments (project bonds) and recently designed financial structures like banks-institutional investors partnerships, the securitisation model and debt/credit fund vehicles. Section 4 is dedicated to equity instruments and to institutional investors that typically provide funds in the form of equity. We first look at the evolution of the market in unlisted equity infrastructure, focusing on the role of institutional investors, to then briefly look at recent initiatives in the equity market. Our focus is on pension funds, insurance companies and sovereign wealth funds. Section 5 concludes.
Private capital for infrastructure finance: An overview of the possible alternatives
If we consider the point of view of a private investor, either a debt or pure equity investor, infrastructure represents an interesting alternative asset class. Infrastructure projects show interesting characteristics vis-à-vis more traditional asset classes. We summarise them in Table 1 . Infrastructure can be financed using different capital channels. The evolution of capital markets shows that financial innovation develops new financial tools able to attract a larger amount of funds in response to supply (the infrastructure gap shown in Section 1) and demand (the search for asset classes that are suitable for a given asset allocation).
Figure 1 provides an overview of the different alternatives available to private investors. It first divides the instruments into equity and debt. Equity and debt can be listed and traded on an exchange (public) or unlisted and traded over the counter (OTC; private).
In the case of listed equity and market-traded debt we make reference to a traditional investment in listed infrastructure. This is the area where mutual funds and exchangetraded funds (ETFs) have developed products to be included in the portfolios of retail investors, high net worth individuals and institutional investors. Unlisted equity or OTC debt, instead, do not benefit from an active liquid secondary market. For this reason, they are typical "buy and hold" asset classes, suited to long-term investors with a clear preference for stable -rather than exceptionally high -returns.
The lack of liquidity of these instruments implies that the universe of possible interested investors is only a subset of the more general group of investors on debt and equity markets. Not only is it a matter of volumes, but also of different competencies required to assess the risk and return of this asset class. An investor in unlisted infrastructure must be able to assess the risk/return profile of the infrastructure throughout its economic life including its construction phase (greenfield investments) and during the operational phase (brownfield investments). This ability is even more important if the investment is made directly in the equity of the project or if the investor lends directly money to the project (see Section 3.2). However, the need for additional and more sophisticated valuation skills remains also in the case of the indirect investment in unlisted infrastructure (i.e. private equity infrastructure funds or debt/credit funds, see Sections 4 and 3.2 respectively). In fact, the risk analysis process is carried out by the asset management company/general partner on behalf of the investors that must show specialised capabilities in the field. 1 As a result of the liberalisation in the 1980s and privatisation of infrastructure assets, infrastructure investments were often characterised as investments in unlisted equity.
Other options for investors have included investing in listed infrastructure companies or listed indices, but the advantages of gaining exposure to true long-term economic infrastructure through these products has been questioned. However, the most widespread financial technique that financial markets have developed for the participation of private capital in unlisted infrastructure is project financing. In project finance, equity investors, banks and other lenders invest money on the exclusive basis of a stand-alone valuation of a single infrastructure project. This single project is incorporated in a Special Purpose Vehicle (SPV). On the equity side, the project is In the following sections, we provide indications about the development of the market for debt and equity related to project finance starting from the debt side. The reason is twofold. First, project finance is a structured finance transaction characterised by a high debt/equity ratio, a factor in common with other structured deals like securitisation and asset-backed securities. Hence, debt plays a fundamental role for the financing of these transactions. Second, the market of project finance of PPPs -that can be considered a subset of this financial technique if structured in the build-operate-transfer (BOT) or buildown-operate-transfer (BOOT) form -is in all aspects a segment of the syndicated loans market. This market played and still plays today a fundamental role in supporting infrastructure financing. The equity portion, for a very long period of time, was provided by industrial developers and before the mid-2000s institutional investors were almost inexistent.
Starting from debt, then, is convenient for our purposes, also to frame the analysis in a historical perspective.
The market for infrastructure debt

Project finance and loans
Project finance debt has started to be used in the United South Asia -which respectively account for around 19.2%, 18.5%, 14.4%, and 7.3% of the total value of project finance loans in 2013 (Table 2 ). These figures are pretty stable over time.
In terms of sectors where project finance loans are used, data show that developing countries and emerging economies still adopt the technique for economic infrastructure (energy and power, mining and natural resources, oil and gas, transportation and telecoms), whereas industrialised countries increasingly use project finance loans to finance also social infrastructure. Considering global data, Thomson OneBanker data indicate that power, oil and gas (54%, end-2013), and transportation (20%) were the most representative sectors in terms of project finance lending volumes (Table 3) .
Project bonds
The alternative to syndicated loans is represented by the financing of infrastructure projects on the bond market. In this case, we refer to project bonds, i.e. bonds that are issued by the SPV and sold to either banks or, more frequently, to other bond investors. The bond can be a straight bond, whose creditworthiness depends on the cash flow performance of the vehicle, or a secured bond assisted by credit enhancement (CE) mechanisms. In the past few years, at least until the outburst of the financial crisis, one of the most used forms of CE was a monoline insurance provided by highly rated monoline institutions.
By looking at the data, project bonds still represent a limited amount of the total debt committed to infrastructure financing, although increasing rapidly. During the 2007-12 period, the amount issued by SPVs via project bonds bounced between USD 8.5 bn and USD 27 bn ( Figure 3 ). 2013 registered a record amount of USD 49 bn in project bonds issues representing slightly more than 24% of the total debt provided to infrastructure. The strong increase between 2012 and 2013 was in part due to the overall decline of bond yields on all major asset classes and the consequent need for fixed income investors to find other investments with a better risk/return profile than more traditional sovereign and corporate bonds.
The breakdown by geographical areas and sectors shows a clear concentration on some sectors (infrastructure, power, social infrastructure, and oil and gas) and a polarisation in United States/Canada, UK and Western Europe, with the latter losing ground in the final part of the period under examination (Table 4 and Table 5 ). market investors. Third, project bonds can be issued with maturities longer than the tenors of syndicated loans that banks normally accept.
However, existing evidence on the asset allocation strategies of institutional investors regarding project bonds indicates that some characteristics of this instrument make it not completely suitable for a traditional asset management approach. Gatti (2014) indicates four factors: 1) investors seem more interested to project bonds only if construction risk is over (i.e. brownfield investments); 2) bullet repayments typical of bonds cannot be tailored to the cash flow pattern of infrastructure projects; 3) the bullet repayment structure triggers a refinancing risk; 4) investors find it hard to assess the degree of risk of complex infrastructure ventures and rely on the rating issued by external rating agencies. Although not mandatory, rating is certainly a prerequisite to reach a broad base of bond investors. 
Recent initiatives in the debt market for infrastructure
The increased interest of institutional investors for infrastructure investments, coupled with a progressive retreat of banks from the project finance market due to postcrisis deleveraging and higher capital and liquidity requirements under the new Basel III rules, has forced financial markets to develop new financial techniques able to attract capital also from more traditional asset managers with limited knowledge about the risk assessment of an infrastructure project.
The most evident solution, although data on the trends are very scarce given the very recent development of these investment strategies, is the emergence of an "originate-todistribute" model that sees banks cooperating with institutional investors in channelling debt funds to infrastructure. The available evidence indicates three alternative structures:
1. The partnership/co-investment model.
2. The securitisation model. The securitisation model is based on the creation of a SPV that purchases from banks pools of infrastructure investments that become collateral for bond investors. These investors buy asset backed securities (ABS) issued by the same SPV. The resurgence of the originate-to-distribute model has raised the interest for the securitisation model by institutional investors. The advantage of this model is that these kind of loans structured as bonds can be tailored to the specific needs of institutional investors given the flexibility in creating portfolios originated in different sectors and countries (Buscaino et al. 2012) . As an example of this technique, in 2012 Natixis has structured a mechanism that enables institutional investors to invest in infrastructure loans via a securitisation vehicle. In the debt fund model, an institutional investor provides funding to a resource pool (the fund) managed by an asset manager that acts, in all senses, as a delegated agent for the investors with full responsibility for the selection/screening process and monitoring of the investments. These funds typically define the asset allocation strategy before the fundraising phase and, for this reason, show lower degrees of flexibility compared to the securitisation or the partnership model. On the other hand, this solution is probably also the easiest way to approach the infrastructure market for less experienced institutional investors that do not have dedicated teams to invest in infrastructure assets. Examples of the debt fund model are the infrastructure debt platform of BlackRock, the Senior European Loan Fund of Natixis AM and AEW Europe, the mid-market loan fund set up by Amundi, and the MIDIS debt platform set up and managed by Macquarie.
The market for infrastructure equity
Trends in the infrastructure equity market
Similarly to what has been shown for the market of infrastructure debt, the equity market has also gone through a process of significant transformation in the past few years.
Before the mid-2000s, almost all infrastructure projects received equity financing by industrial sponsors, typically the offtaker, the Engineering Procurement and Construction contractor, the suppliers or the operation and maintenance agent. Table 6 reports the 10 largest infrastructure fund managers at the end of 2013. These asset managers typically focus on brownfield investments and on developed markets, using equity, debt and mezzanine instruments. indicates that financial investors still prefer to concentrate their investments on less risky projects than Greenfield (i.e. projects fully exposed to construction risk).
Pure Greenfield infrastructure fundraising is still very limited. At the end of 2012, it stood at only 11% of total global infrastructure fundraising. However, there are also clear signals of a growing interest of investors for this alternative asset class.
Institutional investors and infrastructure
In recent years diversification benefits and higher expectations of investment returns have increasingly been driving investors to alternative investments, such as private equity, real estate and commodities. Alternative investments generally have lower liquidity, sell in less efficient markets and require a longer time horizon than publicly traded stocks and bonds. Infrastructure is often included in the alternative investments part of the portfolios.
Institutional investors have traditionally invested in infrastructure through listed companies and fixed income instruments. This still remains the main exposure of institutional investors to the sector. It is only in the last two decades that investors have started to recognise infrastructure as a distinct asset class. Since listed infrastructure tends to move in line with broader market trends, it is a commonly held view that investing in unlisted infrastructure -although illiquid -can be beneficial for ensuring proper diversification. In principle, the long-term investment horizon of pension funds and other institutional investors should make them natural investors in less liquid, long-term assets such as infrastructure.
Infrastructure investments are attractive to institutional investors such as pension funds and insurers as they can assist with liability driven investments and provide duration hedging. These investments are expected to generate attractive yields in excess of those obtained in the fixed income market but with potentially higher volatility.
Infrastructure projects are long-term investments that could match the long duration of pension liabilities. In addition, infrastructure assets linked to inflation could hedge pension funds liabilities' sensibility to increasing inflation.
Unfortunately, a complete view of the total commitments of all these institutional investors is not available. However, some partial evidence for the different groups of investors does exist.
Pension Funds
Inderst ( 
Insurance companies
The information provider Preqin covers a group of about 200 insurance companies worldwide with an asset allocation dedicated to infrastructure. The large majority of the firms are located in Europe and the United States, with Asia representing about 20% of them. The typical investment strategy (85%) is to commit funds to unlisted infrastructure funds managed by external advisors, followed by direct investments in SPVs and by investments in listed infrastructure funds. Insurance companies typically invest in primary equity.
Sovereign Wealth Funds
A recent paper by The CityUK (2013) 
Recent initiatives in the equity market for infrastructure
A number of new initiatives have emerged to overcome some of the early drawbacks of institutional infrastructure investment vehicles. The main drivers of these initiatives to pool institutional investors' capital have been the recognition that each individual institutional investor might not have the resources and expertise necessary to make direct infrastructure investments, and might also not have the scale and risk appetite to invest.
Many investors also voiced concerns over the asset manager -asset owner relationship, and a desire to partner with other like-minded investors. It was felt that asset managers (i.e. infrastructure funds) were not representing the long-term interests of asset owners (i.e. pension funds) and there seemed to be a significant governance gap. Finally in emerging market economies additional solutions are needed to address the large gap between investment needs and investment supply.
With regard to unlisted infrastructure funds, it is recognised that a spectrum exists for the level of fees and terms and conditions of unlisted funds, similar to the spectrum of risk and return characteristics that exists for the different infrastructure investments. For example, funds investing in greenfield projects in emerging economies where risks are greater and the requirements for expertise are greater would be expected to charge higher fees than funds that invest in brownfield core economic infrastructure assets in developed countries. As a result of growing investor dissatisfaction, investment managers have had to make adjustments to the terms and conditions of their funds. Investors in search of stable, predictable, low-risk returns from their infrastructure investments must ensure that the underlying assets reflect the specific definition that they have associated with the asset class.
Investors have also opted to build in-house expertise to strengthen internal capabilities to invest directly or pool resources together into co-investment vehicles.
Co-investment platforms have emerged as a way for investors to align interests, achieve larger scale and invest in assets without the expense of fund managers. The United 
Conclusions
Over the past decade institutional investors, such as pension funds, insurers and sovereign wealth funds, have been looking for new sources of long-term, inflation protected returns. Asset allocation trends show gradual globalisation of portfolios, with increased interest in emerging markets and diversification into new asset classes.
Historically, infrastructure investors have predominantly focused on what they perceived as "safer", less risky developed economies of Europe, North America and Australia.
Diversification benefits and higher return expectations are increasingly driving investors to emerging market infrastructure.
At the same time, governments have started to recognise that they need to reconsider their approach to financing to secure new sources of capital to support infrastructure development. With more governments privatising infrastructure assets, a globalisation of the infrastructure fund market has occurred. Developed and developing countries are in effect competing to attract institutional investors to infrastructure.
Despite the theoretical ideal match between a large source of capital and an asset class in need of investment, the overall level of investment in infrastructure by institutional investors has been modest and insufficient to overcome the financing gap.
Financial markets and intermediaries are required to play an important role in shaping financial solutions able to attract the highest number of investors. Infrastructure can be financed using different capital channels. The evolution of capital markets shows that financial innovation develops new financial tools able to attract a larger amount of funds in response to supply (the infrastructure gap) and demand (the search for asset classes that are suitable for a given asset allocation).
As the market continues to grow and information about the asset classes becomes more readily available, the existing vehicles will become more refined and new offerings will emerge.
A number of initiatives have been developed to pool the financial and internal resources of large institutional investors to invest jointly in infrastructure projects and assets. Some of these initiatives are market and investor-driven, while others are government-driven. This paper has examined some of the new initiatives that have been developed as a result of the limitations observed in the existing institutional infrastructure investment market.
